INTRODUCTION
Over the past 20 years, the hydrocarbon industry has moved its focus towards deep-water rifted continental margins (500 -2,500 m below sea level) (White et al., 2003) . Next to efficiently extracting greater amounts of hydrocarbons from existing reserves, the exploration of virgin areas, such as submerged continental margins that fringe deep-ocean basins, is being put forward (White et al., 2003) .
Due to poor data coverage and inadequate understanding of the formation and evolution of many rifted continental margins, exploration of these virgin areas poses additional costs and risks. One geological feature posing a major risk for exploration in almost all continental margins is the presence of igneous rocks. Since rifted continental margins are primarily formed by extension of the lithospheric plate and volcanic activity is an important consequence of lithospheric stretching processes (Planke et al., 2000) , both extrusives and intrusives can be expected in these areas.
Authors such as Schutter (2003) and Holford et al. (2012) have demonstrated the significant effect of igneous rocks on hydrocarbon plays. They can affect source rock maturation, reservoir quality, seals, migration pathways and the formation of traps in both positive and negative ways.
The southern Australian margin
The Australian southern margin finds its existence in the break-up of eastern Gondwana, where Antarctica began to separate from the supercontinent's southern margin and formed the Southern Rift System (Stagg et al., 1990) . This rift system compounds a series of both short-and long-lived spreading centres, which gave rise to the Jurassic rift-basins still present today. Although classified as a 'non-volcanic' rifted margin (e.g. Sayers et al., 2001) , the Australian southern margin is a classic example of intraplate volcanism and its origin and emplacement has confounded geologists for decades. This predominantly mafic activity is most commonly attributed to a south-ward migrating plume in eastern Australia (Sutherland et al., 2012) and west-ward migrating magmatism onshore, due to a step in the lithosphere causing mantle convection (Demidjuk et al., 2007) . However, as has been pointed out by Holford et al. (2012) , these existing theories cannot adequately explain the distribution of this magmatic activity, and cannot be explained simply by rifting, as the observed magmatism is much younger than continental rifting and break-up.
To date, our understanding of magmatic processes in sedimentary basins has generally been restricted to field and geochemical studies of exhumed basins with limited exposure. However, previous work (e.g. Holford et al. (2012) and references therein) has demonstrated that an extensive and largely undescribed record of Cenozoic magmatic activity is preserved within the sedimentary successions of producing and prospective basins such as the Bight, Otway, Torquay, Sorell, Bass and Gippsland rift basins (Figure 1 ).
This study has attempted to integrate seismic reflection data with geochronological and geochemical techniques to constrain the nature and origin of magmatic activity along the Australian southern margin. It is shown that volcanic activity cannot simply be ascribed to rifting or related
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However, the extent and distribution of volcanic rocks along continental margins, such as the Australian southern margin, and the processes by which magma is transported through sedimentary basins are still poorly understood despite the wealth of available seismic datasets. Although classified as a 'nonvolcanic' rifted margin, our analysis shows that an extensive and largely undescribed record of CretaceousCenozoic magmatic activity is preserved within the sedimentary successions of the rift basins located along the southern Australian margin. The combination of seismic reflection data and geochronological and geochemical data shows that this magmatic activity cannot be solely attributed to continental break-up and related decompressional melting processes or the presence of a hotspot or plume. decompressional melting processes. Furthermore, there is no clear evidence for the presence of a plume or hotspot in this area.
MAGMATIC ACTIVITY OFFSHORE SOUTHEAST-AUSTRALIA
This review uses several open-file 2D and 3D seismic reflection surveys in the Bight, Otway, Bass and Gippsland basins. Igneous features have been mapped in these datasets and combined with absolute ages and geochemical analyses from the literature.
Bight Basin (Figure 2A)
While continental break-up initiated at 83 Ma in the Bight Basin, seismic reflection surveys show that magmatic activity in the central Ceduna Sub-basin mainly occurred during Middle-Eocene times, coinciding with accelerated seafloor spreading and major changes in global tectonics (Schofield and Totterdell, 2008) . This activity is expressed as volcanoes and lava flows at the base of the Dugong Supersequence, and is fed by underlying dykes and sills (Schofield and Totterdell, 2008) .
Otway Basin (Figure 2B)
The Otway Basin on the other hand, has seen breakup at 67 Ma and near continuous volcanic activity with large volumetric peaks at 57-42 Ma and 5-0 Ma (Price et al., 2003) . Onshore, this activity is recognized as the various volcanic features of the Older and Newer Volcanic Provinces. Offshore features comprise latest Maastrichtian -Middle Eocene lava aprons, small sills and hydrothermal vents and extrusives of Newer Volcanic age (Holford et al., 2012) . The Torquay Sub-basin, although part of the Otway Basin but stratigraphically more similar to the Bass Basin, hosts a midOligocene shallow marine volcanic complex, consistent with the onshore Eastern View and Airey's Inlet lavas and plugs.
Bass Basin and Tasmania (Figure 2C)
In contrast to the Bight, Otway and Gippsland basins, the Bass Basin has not undergone continental breakup. Within the Bass Basin, several volcanic phases have been identified, which correlate with observed volcanic activity onshore in Tasmania. A first Mid-Cretaceous phase caused by rifting, consists of lava flows mounds and cones, followed by a latest Maastrichtian -Palaeocene phase of extrusive flows and intrusive sills (Holford et al., 2012) . A third and more extensive phase occurred during the Oligocene to Miocene, comprising volcanic mounds, vents, lava flows, sills and dykes (Holford et al., 2012) , which correlates strikingly to an extensive phase of magmatism onshore Tasmania, with a volumetric peak at 20-30 Ma. When comparing a density plot made for onshore Cenozoic Tasmanian basalts with the general basin evolution of the Bass Basin, a clear correlation can be observed (Figure 3 ).
Gippsland Basin (Figure 2D)
Breakup of the Gippsland Basin initiated at 80 Ma by a failed rift arm of the Tasman Sea. Volcanism in this basin is strongly fault-related and consists of offshore Campanian flows and sills along the major northern fault system (Rosedale Fault) which bounds the offshore Gippsland Basin. Younger, Mid-Eocene, sills have been observed near the Bream Field in the Central Deep, and a late Oligocene suite exists onshore (Holford et al., 2012) .
CONCLUSIONS
The increasing availability of 3D and 2D seismic data has allowed us to investigate the magmatic activity along the southern Australian margin by carefully mapping visible igneous features. Preliminary results show that igneous features have different characteristics along the southern Australian margin. Combining these results with available age-data shows that there is no clear relationship between the age of the volcanism and continental breakup. Further investigation of geochemical signatures of intrusive and extrusive rocks in this area will further constrain their origin, evolution and emplacement.
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